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© Pediatric Ibuprofen compositions. 

© A pediatric ibuprofen composition is provided wherein the ibuprofen remains in suspension and wherein the 
bitter taste of ibuprofen is masked, the primary suspending agents being xanthan gum. microcrystalline 
cellulose, sodium carboxymethylcelluiose and polysorbate. and the pnmary taste masking agents being sucrose 
and sorbitol solution. 
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PEDIATRIC I8UPR0FEM COMPOSITIONS 

This invention relates to a pediatric ibuprofen composition wherein the ibuprofen remains suspension 
.nd wte dn me bitter taste of ibuprofen is masked. More particularly the invenfon relates to a pediatry 
buprofenTomp^rn wherein the Lprofen is maintained in suspension by the P"-;V -^^^^^ 
xSl gum. microcrystainne cellulose, sodium carboxymethyl cellulose and polysorbate 80. and wherem 
the ibuprofen is taste-masked with sucrose and sorbitol solution. 

Background of the Invention 

Pediatric ibuprofen compositions are known in the art and marked commerciaHy. One such suspension 
is desfriS^ in U S. Patent 4^45.440 and teaches taste-masking the ibuprofen by «^^J°""'"9 ^^j^^""'" 
salfof Cofen and then suspending the aluminum salt of ibuprofen « P^'f^^^^^f '^^^^^ 
m^crocrvstalllne cellulose, sodium carboxymethylcellulose or magnesium alummum silicate as p eferred 
TpS agen^^^^^^^ soluble suLe active agents in a sorbitol/glycerirv^vater "^^^-^^^y- 
uT Patent 4 361 580 leaches taste-masking with an aluminum salt of ibuprofen in a vehicte containing a 
^Lndrng ^^n Si a particle size below 50 microns, a water-soluble surfactant water and sucrose^ 
swSteS Suivalent of glucose, fructose, sodium saccharin or sodium cyclamatej^e S"^P«"f,^9agente 
fncSe 1^ tragacanth xanthan gum. microcrystalline cellulose, and sodium cart)OxymethylcelIulose and 

.huoSln dosMe forms. The example of liquid dosage form again contain the ibuprofen aluminum s^ 
'S^d. iSc X trJSacanth Jemon oil and water. A^cla and methylcellulose are disclosed 
as other suspending agents. 

Description of the Invention 

It has now been found that a taste neutral pediatric composition can be formulated from ibuprofen 
instiad S salt of ibuprofen and that the ibuprofen can be maintained mdefin tely m S"spens«nby 

a SmbS^on of^uspend-^^ Including xanthan gum. mioocrystalUne cellulose, sodium cartx,x. 

ymethyl cellulose and polysorbate 80. 

Detailed Description of the Invention 

The pediatric ibuprofen compositions of the invention contain about 1% to about 2%Jbuprofen^ 
weiaht of me total composition, about 1.0% to about 1.5%. eg. about 1.25% by weight of the total 
Slln of a coliLon of suspension stablizing agente consisting ^en«^ly S"-; 
miCTOcrystalline celMose. sodium carboxymethyl cellulose and polysorbate 80 about ^'- ^ 75,. b^ 
S Of the total composition of a combination of taste masking agents <=o"s.stong essentally of suc^ 
^TslbUl solution, the composition also containing citric acid as a flavor enhancer « an amount sufficient 

" Iht pTdiJ^lcCl-^^^^^^^^ to cont^n about 50 mg to about 120 mg of ibuprofen 

oer teaspoon (5ml) of formulation, eg. 60 to 100 mg,ml. preferably about 100 mg,-5ml. 
' )S*rgum is an article of commerce and is martced by R.T. Vanderbm Company^ Inc^t Us 
AngeS SiHornia under the tradename Rhodigel 23. It is a food grade thicker in powder form of about 80 

""^touprofen is available commercially from Ethyl Corporation. Baton Rouge. Ixuisiana In a particle size 

'"'MicrocrSI;l^l^^^^^ and sodium carboxymethylcellulose a« available from f^C Corporation. 
Newark Delaware, the former under the brand name Avicel CL 611. 

SJoring a^ flavoring agents can be added as desired. The other Ingredients can 4« any nat«nal 

S^Hntion'^Cides a process for preparing a pediatric ibuprofen composition whi* «,mpd^ 
su^p^nrg about 1% to about 2% weight ibuprofen by volume of the total compositon in a pnmary 
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suspension stabilizing combination of ingredients and a primary taste masking combination of ingredients, 
the suspension stabilizing combination ingredients comprising about 1.00% to about 1.5% weight suspen- 
sion stabiRzing combination by volume of the total composition and consisting essentially of xanthan gum. 
microcrystalline cellulose, sodium carboxymethylcellulose and polysorbate 80. the taste masking combina- 
tion comprising about 55% to about 75%' weight taste masking combination by volume of the total 
composition and consisting essentially of sucrose and sorbitol solution, the composition also containing 
citric acid as a flavor enhancer in an amount sufficient to adjust the pH to about 3,5 to 5 and water qs to 
100% by volume of the composition. 

The invention in further described by reference to the following examples. 
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EXAftflPLE 1 

A pediatric ibuprofen formulation was prepared having the following composition: 
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Ingredient 



Xanthan Gum 
Microcrystalline Cellulose 
Sodium Benzoate, NF 
Citric Acid. Hydrous. USP 
Sucrose. NF 
Glycerin. USP 
Sorbitol Solution, USP 
Ibuprofen USP 

Sodium Carboxymethylcellulose, USP 
Polysorbate 80. NF 
Red FDC 40 
Disodium Edetate. USP 
Artificial flavor 

Purified Water Deionized. USP 



Percent Wt/vol. 


Grams per 15 
litres 


0.10 


15.0 


0.75 


112.5 


0.25 


37.5 


0.25 


37.5 


50.00 


7500.0 


10.00 


1500.0 


10.00 


1500.0 


1.60 


240.0 


0.10 


15.0 


0.10 


15.0 


0.015 


2.25 


0.05 


7,5 


0.88 


132.0 


qs. to 100 ml 


qs to 15000 ml. 



The procedure for preparation of the above pediatric formulation is first to prepare an ibuprofen slurry. 
The sorbitol solution and glycerin were weighed into a jacketed kettle equipped w.th a stirrer. The sodium 
carboxymethyl cellulose was sprinkled onto the solution and mixed for 10 minutes until all of the particles 
were completely wet The mixture was then heated to about 70* C and mixed until the gum was completely 
hvdrated The mixture was then cooled to 45* C and the polysorbate 80 was added. Mixing was continued 
while cooling the mixture to 30* C. The ibuprofen was then sprinkled slowly into the mixture and mixing was 

continued for 15 minutes. . 

The xanthan gum solution was prepared first in the form of a fo by weight solution in water. The 
required amount of water was placed into a mixing bowl equipped with a Ughtnin mixer and the xanthan 
gum slowly added and hydrated by mixing at high shear for approximately 25 minutes, into a separate 
mixing vessel, equipped with- a Ughtnin mixer was placed 30% of the water required for the batch (about 
4500 ml) The microcrystalline cellulose was sprinkled onto the water and mixing at medium shear for 30 
minutes was continued in order to completely suspended the microcrystalline cellulose. The required 
amount of the xanthan gum solution was added to the microcrystalline cellulose suspension with mixing for 
15 minutes or until a uniform suspension was obtained. 

The sucrose was then added slowly with mixing for 15 minutes, or until no sucrose particles are 
observed, and the coloring was added. The required amount of the ibuprofen slurry was slowly added from 
the first step and mixed for 15 minutes. The sodium ben2oate. disodium edetate and citric acid were 
sequentially added and mixed for 5 minutes. The citric acid and the flavoring agents were sequentially 
added with mixing for 5 minutes after each addition. The remainder of the water then added with mixing 
until the formulation was homogeneous. 

The initial viscosity of the final formulation at 24 C was 1250 cps with a #2 spindle at 4 RPI^ and at 
lORPHfl the viscosity was 600 cps. On standing the viscosity increased to 4000 cps which on shaking for 5 
seconds decreased to 1200 cps. The initial pH of the formulation was 4.10 and the specific gravity was 1.24 
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gram, milliliter. 



EXAMPLE 2 

A pediatric ibuprofen formulation was prepared having the following composition: 
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Ingredient 



Xanthan Gum 
Microcrystalline Cellulose 
Sodium Benzoate. NF 
Citric Acid. Hydrous. USP 
Sucrose. NF 
Glycerin. USP 
SoriDitol Solution, USP 
Ibuprofen. USP 

Sodium Carboxymethylcellulose. USP 
Polysorbate 80, NF 
Red FDC 40 
Disodlum Edetate, USP 

Artificial flavor 

Purified Water, Deionized, USP 



rsrcent wvvoi. 






llUVS 


0.10 


15.0 


0.75 


112.5 


025 


37.5 


025 


37.5 


50.00 


7500.0 


10.00 


1500.0 


10.00 


1500.0 


1.60 


240.0 


0.10 


15.0 


0.30 


45.0 


0.015 


225 


0.05 


7.5 


0.88 


132.0 


qs. to 100 ml 


qs to 15000 ml. 



The procedure for preparation of the above pediatric formulation is first to PI^P^^^ *"P^^'"2; 
The sorbitol solution was weighed into a jacketed kettel equipped with a stirrer. The sodium carboxyme%l 
SL ose wis sprinkled onto L solution and mixed for 10 minutes until all of the par^ctes we« comptete^y 
wet The glycerin was added with mixing for 5 minutes and the mixture was then heated toabout 70 C m 
temperature held for at least 30 minutes to make sure the gum is completely ^y'^'^^^^i^'' ^ 
temperature was reduced to 45* C. The polysorbate 80 was added. Mixing was continued *h.te cooHng^*e 
mixftire to 30* C. The ibuprofen was then sprinkled slowly into the mixture and mixing was continued tor 15 

"""X xanthan gum solution was prepared first m the fom, of a 1% by weight solirtlonin water. The 
required amount of water. 1980 grams, was placed into a mixing bowl equipped with a L»9htnin m«er and 
20 grams of the xanthan gum slowly added and hydrated by mixing at high shear for approximately 25 
minutes Into a separate mixing vessel, equipped with a Lightnin mixer having a large propeller was placed 
the water required for%he batch. The microcrystalline cellulose was sprinkled onto the water and 
mixing at medium shear for 30 minutes was continued in order to completely suspend the "^jCrocnrstelUro 
cellulose. The required amount of the xanthan gum solution was added lo the microcrystalline cellutose 
solution with mixing for 15 minutes or until a uniform solution was obtained. ^ 
The sucrose was then added slowly with mixing for 15 minutes, or untl no sucrose particles are 
observed, and the coloring was added. The sodium benzoate and disodlum edetate were sequenf^hr 
added and mixed for 5 minutes. The citric acid and the flavoring agents were fl"«"f«"y,«**«^* 
mixing for 5 minutes after each addition. The required amount of the ibuprofen Junrywes f ^wly «kted 
Tom the first step and mixed for 18 minutes. The remainder of the water then added with mixing until the 

formulation was homogeneous . . j, . >• ddm <>«h iorpm 

The viscosity of the final formulation at 24* C was 1 100 cps with a #2 spindle at 4 RPM and at 10RPM 
the viscocity was 950 cps. The initial pH of the formulation was 4.10 and the specific gravity was 1234 
gram/miililiter. On standing the viscosity increased to 3800 cps which in shaking for 5 seconds decreased to 
1200 cps. 
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A pediatrfc ibuprofen fonmila«on was prepared having the following composition: 



EP 0 298 740 A1 



10 



75 



20 



Ingredient 


Percent WVvot. 


Grams per 15 




litres 


xantnan vaum 


0.10 


2.0 


Mir>rnr>r\i<tAlline CellulOSe 


0.75 


15.0 


^nriium Benzoate. NF 


0.25 


5.0 


r^Wrlr Arid HvdrOUS. USP 


0.25 


5.0 


Sucrose, NF 


50.00 


1000.0 


Glycerin, Uor 


10.00 


200.0 


Sorbitol Solution. USP 


10 no 


200.0 


Ibuprofen. USP 




40.0 


Sodium Carboxymethylcellulose, USP 


0.10 


2.0 


Polysorbate 80, NF 


0.30 


6.0 


Red FDC 40 


0.015 


0.3 


Disodium Edetate, USP 


0.05 


1.0 


Artificial flavor 


0.88 


17.6 


Purified Water. Deionlzed. USP 


qs. to 100 mt 


qs to 2000ml. 
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The procedure for preparation of ttie above pediatric formulation was essentially the same as that of 

^^Th^vLosity of the final formulation at 24*C was 1000 cps with a #2 spindle at 4 RPIWI. The mitial pH 
of the formulation was 4.22 and the specific gravity was 1.24 gram<m.lliliter. On standing the viscosity 
increased to 4200 cps which on shaking for 5 seconds decreased to 1200 cps. The product was a cherry 
red opaque Rquid with a sweet tutti-frutti taste. 
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M 1 A pediatric ibuprofen composition containing about 1% to about 2% weight ibuprofen by volume of 
the total composition comprising a primary suspension stabifizing combination of ingredients and a pnmary 
taste masking combination of ingredients, the suspension stabilizing combination of ingredients compnsing 
about 1 00% to about i.5% weight suspension stabilizing combination by volume of the total composition 
and consisting essentially of xanthan gum. microcrystalline cellulose, sodium carboxymethylcellulose and 

3S polysorbate 80. the taste masking combination comprising about 55% to about 75% weight taste masking 
combination by volume of the total composition and consisting essentially of sucrose and sorbitol solution 
the composition also contains citric acid as a flavor enhancer in an amount sufficient to ad)ust the pH to 
about 35 to 5 and water qs to 1 00% by volume of the composition. ^ . „„ 

2. A composition as claimed in claim 1 having an ibuprofen concentration of about 50 mg to about 120 

40 mo oer 5 ml of composition. „^ . — 

3. A composition as claimed in Claim 1 having an ibuprofen concentration of about 60 to about lOO mg 

per 5 ml of composition. . ^ „ , 

4 A composition as claimed in Claim 3 having an ibuprofen concentration of about lOO mg.5 ml. 

5*. A composition as claimed in any one of Claims 1 to 4 in which the ibuprofen used has an average 
4S particle size Of about 100 to about 250 microns. 

6. A composition as claimed in any one of Claims i to 5 wherein the suspension stabilizing ingredients 
comprise about 1 J2S% to about l .5% weight by volume of the total composition. 

7 A composition as claimed in any one of Claims i to 6 also containing one or more flavounng agents. 

a A composiUon as claimed in Qaim 1 substantially as hereinbefore described and illustrated m any 

so one of Examples 1 .2 and 3. i«t tn 

9 A process for preparing a pediatric Ibuprofen composition which comprises suspending about l% to 
about 2% weight ibuprofen by volume of the total composition in a primary suspension stabilizing 
combination of ingredients and a primary taste masking combination of ingredients, the suspension 
stabilizing combination of ingredients comprising about 1.00% to about 1.5% weight suspension stab.l«ing 

56 combination by volume of the total composition and consisting essentially of xanthan gum. microcrystalline 
cellulose sodium carboxymethylcellulose and polysorbate 80. the taste masking combination compnsing 
about 55% to about 75% weight taste masking combination by volume of the total composition and 
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composition. 

s Claims for the following Contracting Stales : CR. ES 

1 A orocess for preparing a pediatric ibuprofen composition which comprises suspending about 1% to 
in^t ib^Sofen bTvolume of the total composition in a primary suspension stabilizing combmabon of 
Z^el combination of ingredients, the suspension statjilzing comb.nat|on 

mgrediente and a primanr a suspension stabilizing combination by volume 

" of ZlTc^^^o TcZ^^ Ze.m Of xanthan gum. microcrysta.l«,e cellutose. sodium 
i=rnv?mPthvlceHulose and polysorbate 80. the taste masking combination comprising about 55% to 

^sTSm tt^ m^^^^^^ by volume of the total composition 

rsucrose sorbitol solutioa the composition also containing citric acid as a flavor enhancer .n an 
« lounrsuffident to adjust the pH to about 3.5 to 5 and water qs to 100% by volume of ^'^l^^f 
,5 ^ .J^^^ , j„ ^hich the composition has an ibuprofen concentration of about 50 

? Zi:"^ ::::^\:^cZ7:T1^ ^ composition has an Ibuprofen co^ntration o, abo« 60 

, '° Ta ;rs'sTs^rrl:i~ Which the composition has an ibuprofen concentration of about 100 

""^Ta process as claimed in any one of Claims 1 to 4 in which the ibuprofen used has an average 

V p™ r edTanTc^'TLms 1 to 5 wherein the suspension stabULng Ingredients 

- -rr::^s^^^^:x - cont^ns on. or 

more flavoring agents. 
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